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CLAIMS 



1. A semiconductor device comprising: 

a drain region haWing a first conductivity type; 
a body region formed above said drain region 
having a second conductivity type opposite said first 
conductivity type ; 

a source region ofl said first conductivity type 



formed in said body reg 



on so that said source region 



is separated from said qrain region by said body 
regions ; 

an upward opening dielectric region lining a first 
upward opening rectangular groove extending downward 

said ^Jb^dy^Fegi^rTS^^nd into said 
rst portion of said source 



through said source and 
drain region so that a 
region and a first j&rt 
one side of said 
portion of sai 
said body re 
rectangulan 
region defining 
groove ; 

a ga 

region completely filling 



n of said body region lie on 
lar groove and a second 
ion ajafl a second portion of 

side of said 
Jwarja opening dielectric 
ijpwa^d opening rectangular 

ace, said gate 
the bottom portion of said 



second upward opening rectangular groove, said top 



surface of said gate regie 



n being situated between said 



first portion and said secjond portion of said source 
region; and 

an insulating region having a planar top surface 
formed above said gate region and above said first and 
said second portions of sa|d source and said body 
regions . 



2. A semiconductor device 
source and said body regions are 
layer having said first conduct 



A semiconductor device 



as in Claim 1 wherein said 
formed in an epitaxial 
if/ity type. | 



as in Claim 1 wherein said 
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drain region comprises a seniconductor substrate, said body- 
region consists of an epitaxial layer formed on said 
substrate, and said gate region extends into said 
substrate . 

4. A semiconductor ddvice as in Claim 1 wherein said 
drain region comprises a semiconductor substrate and a 
selected portion of an epitaxial layer formed on said 
semiconductor substrate and said gate region extends through 
said epitaxial portion of said drain region into said 
substrate . 



A semiconductor de^ 



ice as in Claim 1 further 



ng 



including a fourth region haVing said ^sec ond conductivity 
type, said fourth region under 
first portion of said body/region 
said fourth region comprxfsing 
collector, respective^, of a 



6. A semicorLfcluctor dev 
a block <£f semico 

surface; 

an upward opening d 



said drain region, said 
said drain region, and 
an emitter, base, and 
June tlpn transistor. 



mprising : 
jctor I materiaj/having a top 



.electric region lining an 
upward opening rectangulir groove extending downward 
from said top surface into said block of semiconductor 
material, said upward opening dielectric region thereby 
defining a second upward opening rectangular groove; 

a source region of Tirst conductivity type 
extending downward into i aid block of semiconductor 
material from said top sirface adjacent a first portion 
of said dielectric region; 

a body region of second conductivity type opposite 
said first conductivity tw-pe in said block of 
semiconductor material, said body region underlying and 
being adjacent said soured region and being adjacent a 
second portion of said diellectric region; 

a drain region of said first conductivity type in 
said block of semiconductor mater ia.Vj^^&id drain region 
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being adjacent and underlying said body region and 
being adjacent a third portion of said dielectric 
region ; 

a gate region haviig a top surface, said gate 
region completely filling the bottom portion of said 
second upward opening rectangular groove, said top 
surface of said gate region being opposite said source 
region; and 

an insulatjrffg material having a planar top surface 
formed above/said gate /region and above said source 
region . 



7. A 

comprising al region of said 
underlying said drain res^rort 
a portion j>f said 
drain region and a port 
second conductivity tyf 
comprise a junction tr 




emiconductor dqviq^ as in Claim 6 further 

eqfond condjK<*6 ivity type 
, wi 

body region, a portion of said 
ion of said region of said 
e underlying said drain region 
nsistor . 



24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

35 
36 
37 

38 rf> 



A method of making a semiconductor device 
bmprising the ^following steps: 

forming a first region of a/semiconductor material 
having a flirst conductivity typ/ 

forming a second region off a semiconductor 
material having a second conductivity type above and in 
contact with said first region, said second region 
ha v i ng^^a^jt^o-p—s-u^ace ; 

forming a third region of said first conductivity 
type in ^ first portion of said secpnd region, said 
third region extending to a first portion of said top 
surface ; 

forming a fy*st rectangular gyoove in said first 
portion of saidyxop surface, said^recxangular groove 
extending downward through said thirfd and said* second 
regions, into /said first region so that a first portion 
of said, thi/d region and a first, portion of said second 
region lig/ on one side of sai(^f^ectVng<Sar groove and a 



- 13 - 



1 second portion of said third regipfi and a second 

2 portion of said second region li/e on the other side of 

3 said/rectan&ular groove; / ~ . 

""^lining said/^r^tangular/groove with a dielectric 
5 material therebyVf orming a/second, inner rectangular 

6 groove; / 

7 filling the bottom/portion of said second, inner 

8 rectangular groove wil^n a conductive material so that a 

9 top surface of said ^conduct i ve material in said second 

10 groove lies between said first portion and said second 

11 portion of said tmird region; 

12 forming ar/^ insulating layer having a planar top 

13 surface over ythe device resulting from the preceding 

14 steps. / 

/ 16 ' A method as in Claim^gr wherein said first region 

17 is formed on a fourth region of semiconductor material of 

18 said second conductivity type, 

19 "~ / 

/io / /^J^ 5 * A method of making a semiconductor device 

Ifaj^^^^mprising the following steps: / 

M22 forming^ a first region of a/ semiconductor material 

/ 23 having^ first conductivity tvpe; 

24 farming a second region/of a semiconductor 

25 material having a second co/nducti vi ty type above and in 

26 contact with said first r/gion, said second region 

27 having a top surface; / 

28 forming a third region of said first conductivity 

29 type in a first portion of/ said second region, said third 

30 region extending to a fi/st portion of said top surface; 

31 forming a>f i no^rectangular groove in said top 
32^^, surface^aW^ov^^^ downward into said first 
33 region <so that A portion of said thir^L region ajjd a 
34^^*^ portion .of sa^/d f^zfi n( ^ j^^t^ n ^^ S A^^^ B ^^^^^^^^^^ 

36^^^ lining/ sai^Tln^-dv^^^ material 

37 thereby fyrming^a second, {iner rectangular groove; 

38 fil/ing the bottom portion of said second, inner 
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rectangular groove with a >6onductive material so tha,t a 
top surface of said conductive material in said se<&fflJ / Z*^ 
groove lies opposite said portion of said third region; 

forming an insulating layer having a planar top 
surface over the device resulting from the preceding 
steps . 



i 



A method as in Claim ^a^wherein said first region ^ 
is formed on a fourth region of semiconductor material of 
said second conductivity type. 
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